It has recently been proposed that violations of Lorentz invariance or violations of the equivalence principle can be constrained from the non-observation of neutrinoless double beta decay. We generalize this analysis to all possible new gravitational interactions and discuss briefly the constraints for different cases. q
Although there is no evidence for the violation of gravitational laws, lots of work has been done to find out to what accuracy this is true. Many experiments have been performed to test the equivalence princiw x ple 1 for ordinary matter and to test local Lorentz w x invariance 2,3 . In recent times there has been some effort to test these laws for the gravitational couplings of neutrinos. Assuming that neutrinos of different generations have characteristic couplings to gravity with differing strength and that the gravitational eigenstates differ from the mass eigenstates, one can constrain the amount of violation of equiva-Ž . lence principle VEP in the neutrino sector from w x present neutrino oscillation results 4,5 . Similar bounds were also obtained for the amount of viola-Ž . tion of local Lorentz invariance VLI , assuming that neutrinos of different generations have characteristic w x maximum attainable velocities 6,7 . Recently we have pointed out that in both these cases it is possible to constrain some otherwise unconstrained region in the parameter space from neutrinoless double beta w x decay 8 .
In this article we propose a general framework to study the effect of new gravitational interactions in the neutrinoless double beta decay. This formalism is similar to the one used in the study of K-system w x 9,10 . We classify all possible interactions as scalar, vector and tensor interactions. Since both the VEP and VLI are tensor interactions, it is expected that in both cases similar constraints should be obtained, as observed. On the other hand, a recent string motivated violation of the equivalence principle a la w x Damour and Polyakov 11 is a scalar interaction. Thus the constraint in this case is of different nature than in the cases of VEP or VLI considered previw x ously. The possible fifth force 12 discussed in the literature is a vector interaction and thus also has a different phenomenology. Our analysis can be extended to study the effects of gravitational interactions in neutrino oscillation experiments.
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